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$F$ , $X$ . $F$ ,
$X$ $T(F, \mathcal{X})$ . $T(F, \emptyset)$
, $F$ $T(F)$
. $s$ $t$ $s\equiv t$ . $t$ 2
, $t$ .
$t$ $Pos(t)$ . $t$
$F\mathcal{P}os(t)$ , VPos(t)




. $p$ , $C[t]_{p}$
$C[t]$ . $s,$ $t$ $s\equiv C[t]$
, $t$ $s$ . $C–$,
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, $t$ $s$ . $p,$ $q$
$pp’=q$ $p’$ $p\leq q$
, , $p’\sim-\Gamma\angle\epsilon$ $p<q$ . ,
$p\leq q,$ $q\leq p$ , $p||q$ .
$\sigma$ , $x\in \mathcal{X}$ $\sigma(x)-\leq\prime x$
$\mathcal{X}$ $T(F, \mathcal{X})$ , $\sigma(x)$ $x\sigma$ .
$\sigma$ om(\sigma ) $=\{x|x\sigma=, x\}$ .
$\sigma,$
$\sigma’$ , $Dom(\sigma)=$ $om(\sigma’)$
$Dom(\sigma)$ $x$ , $x\sigmaarrow_{R}x\sigma’*$
, $\sigmaarrow_{R}^{*}\sigma^{l}$ . $\sigma,$ $\sigma’$
, $Dom(\theta)=Dom(\sigma)$ $D\alpha n(\sigma’)$ , $Dom(\sigma)$






$(l, r)$ , $larrow r$ . (Tem
Rewriting System : TRS) 02, $\mathcal{V}ar(l)\supseteq \mathcal{V}ar(r)-T$
$arrow r$ . TRS $R$
$R$ $arrow R$ , $arrow R=$
{ $(C[l\sigma],$ $C[r\sigma])|larrow r\in R$, c\in T(F\cup { }, $X)$}
. , $l\sigma$ . ,





TRS $R$ $n$ $arrow^{n}R$
. $t$ , $tarrow Ru$ $u$
, $R$ , $R$
$NFarrow R$ .




TRS $R$ , $t_{0}arrow Rt_{1}$ $arrow R\ldots$ $R$
,
. $R$ ,
, . 2 , $larrow r$
$l’arrow r’$ , $p\in F\mathcal{P}os(l)$ , $\sigma,$ $\sigma’$
, $(l\sigma)|_{\mathrm{p}}\equiv l’\sigma’$ , $p$
$\mathrm{t}_{J}\mathrm{a}$ , , $p=\epsilon$ , 2
. $R$ , 2
, .
$R$ , $arrow r,$ $l’arrow r’$ , $\sigma,$ $\sigma’$ , $p\in F’Pos(l)$
, $l\sigma[r’\sigma’]_{pR}l\sigma[\overline{\epsilon<\mathrm{p}}l’\sigma’]_{p}\equiv l\sigma r\sigma\vec{\epsilon}R$
, $l\sigma[r’\sigma’]_{p}arrow_{R}^{*}r\sigma$ ,






1 $R$ TRS . \prec , $arrow c\subseteqarrow R$
, $NFarrow\epsilon=NFarrow \mathrm{R}$ , $R$
, $R$ \rightarrow , $s,$ $R$ $t$

















1 $R_{1}=\{f(a)arrow b, aarrow c\}$ . $R_{1}$
,
. , $f(a)$ $b$ $f(c)$ 2











2 $R$ TRS . $R$ 1] $larrow r$ , $C$ ,
$\sigma$ , $t\equiv C[l\sigma]$ $l\sigma$ , $t$
1, $p\in FPos(l)$
$(l\sigma)|_{\mathrm{p}}$ $t$ , $t$
.
, $R$






2 $R_{2}=\{f(x)arrow g(x),$ $g(a)arrow c,$ $g(b)arrow d,$ $aarrow$
$b\}$ . $R_{2}$ ,
. , $f(a)$ $c,$ $d$





. , TRS $R_{2}$
, $f(a)arrow_{wi(R_{2}\}},g(a)$




3 $R$ TRS . $R$ $1\mathrm{J}$ $larrow r,$ $l’arrow r’$ ,
$\sigma,$
$\sigma’$ , $C$ , 2
$R$ .
$C[l\sigma]_{p}\mathrm{p}arrow_{\neg wi(R\rangle}C[r\sigma]_{P}\equiv l’\sigma’arrow r’\sigma^{l}\epsilon w\tilde{x}\{R)$
$(\sigma$, \sigma ’ $)$ =m (C[r]p’ $l^{l}$), $p\in FPos(l’)$
(OARI)
$l\sigma r\sigma\vec{\epsilon}\neg wi(R\rangle\equiv C[l’\sigma’]_{P\vec{p}}{}_{wi(R)}C[r’\sigma’]_{p}$
$(\sigma, \sigma’)=\mathrm{m}\mathrm{g}\mathrm{u}(r, C[l’]_{P})$ , $p\in F\mathcal{P}os(r)$
(OAR2)
, $l\sigmaarrow r\sigma$ $R$
. , $R$





1 $R$ TRS .
$s,$ $R$ $t$ , $sarrow_{\neg wi\{R)}t$ $sarrow_{wi\{R)}^{*}t$
,
$sarrow_{\neg wi\langle R)}t$ , $R$ $larrow r$ ,
$C$ , $\sigma$ , $s\equiv C[l\sigma]\prec_{\neg wi(R)}C[r\sigma]\equiv t$
. , $C[r\sigma]$
, $l\sigma r\sigma\vec{\epsilon}\neg wi(R)$ , $C[l\sigma]$
$l$ , $\sigma$ $l$
$\mathcal{V}ar(l)\backslash \mathcal{V}ar(r)$ .
, $R$ ,










1. $s$ $R$) $t$
2. $R$
$uarrow_{\neg wi(R)}u^{l}$ - $wi(R)u”$ ,
$sarrow_{w}:(R)\neg wi\{uarrow R)u’arrow wi\langle R)wi\{u^{lJ}arrow^{*}R)*t$
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$s’arrow_{wi(R\}}t+$ , $sarrow_{\neg w\dot{\mathrm{c}}(R)}s’arrow_{wi(R\}}^{*}t$
2 ,
$s\equiv C[l\sigma]_{P\mathrm{p}}arrow_{\neg wi(R)}C[r\sigma]_{p}\equiv C^{l}[l’\sigma’]_{q}$
$arrow_{qu2i(R)}C’[r’\sigma’]_{q}arrow_{wi(R)}^{*}t$
. , $p$ $q$ $p\leq q$ ,
$q<p,$ $p||q$ 3 |/‘ $s’$ $\equiv t$




4 $R$ TRS . TRS $\mathcal{T}$ ,
$\mathcal{T}(R)=R\mathrm{U}$ {$l\mathrm{d}\mathrm{e}\mathrm{f}arrow r|larrow r\uparrow 3;R$ }




. $i$ , $\mathcal{T}^{i}(R)=\mathcal{T}^{i+1}(R)$
, $\mathcal{T}$ .
, $\mathcal{T}$ .
ITRS $R$ , $\mathcal{T}$ $\prec_{R}=arrow \mathcal{T}(R)$ .
$\mathcal{T}$ .





$arrow_{\neg wi(R\rangle}$ ’ $\prec_{wi(\mathcal{T}(R))}$
,




$C[l\sigma]arrow_{\neg wi(R\rangle}C[r\sigma]\equiv l’\sigma’r’\sigma’\vec{\epsilon}wi(R)\equiv s’’$ .
, $l\sigmaarrow r\sigma\epsilon\neg wi(R)$ , $l\sigma$
$l$ , $l$
, $Dom(\theta)=\mathcal{V}ar(l)\backslash \mathcal{V}ar(r)$




, $C[l\sigma]\equiv C[l(\sigma^{l\prime}\cup\theta)]$ . , $R$
, $\theta$ wi(R) $\theta’$ $\theta’$
,
$C[l\sigma]\equiv C[l(\sigma’’\cup\theta)]arrow_{wi\langle R)}^{*}C[l(\sigma’’\cup\theta’)]$
$arrow(R)C[\neg wir(\sigma’’\cup\theta’)]\equiv C[r\sigma]\equiv l’\sigma’r’\sigma\vec{\epsilon}wi(R)$
$R$
$C$ [$l$ ( $\sigma’’$ $\theta’)$ ] $arrow_{\neg wi(R\rangle}$ $C[r(\sigma^{l\prime}\cup\theta’)]\equiv l’\sigma’r’\sigma\vec{\epsilon}wi(R)$
. ,
, $C[l(\sigma’’\mathrm{U}\theta’)]$
, $\theta’$ , $larrow r$
.










3 $R$ TRS .
$\mathcal{T}$ $\mathrm{i}$ , TRS $\mathcal{T}^{i}(R)$
, $\mathcal{T}^{i}(R)$
4
$s,$ $R$ $t$ , $sarrow_{R}tn$
$sarrow_{w\dot{\mathrm{a}}(\mathcal{T}^{i}(R)\rangle}^{*}t$ , $n$
.
$n=1$ $sarrow_{w}:(T^{\dot{\mathrm{t}}}(R)\rangle t$ , .
$sarrow_{\neg wi\langle \mathcal{T}^{i}(\mathrm{f}\mathrm{i}))}\mathrm{t}$ 1 $sarrow_{\neg wi(\mathcal{T}(R))}t*\dot{.}$
.
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$n>1$ $sarrow Rs’$ n $R$ $t$ , {$)$
$s’arrow_{wi(\mathcal{T}\langle R))}^{*}‘.t$ . ,
$s\prec_{wi(\mathcal{T}^{}\langle R))^{S’}}$ $sarrow_{wi(\mathcal{T}(R))}l*\dot{.}$ .
$sarrow_{\neg wi(T(R))}\dot{.}s’$ , 2 $sarrow_{wi(\mathcal{T}’(R)\}}^{*}t$
, $u,$ $u’,$ $u”$ ,
$sarrow_{wi(\mathcal{T}(R)\rangle}^{*}.\cdot uarrow_{\neg wi(T(R))}\dot{.}u’$
$arrow_{wi(\mathcal{T}^{\dot{\mathrm{z}}}(R))}u’’arrow_{wi(\mathcal{T}^{i}(R\rangle\rangle}^{*}t$
$uarrow_{\neg wi(T^{i}(R))}u’arrow_{wi\langle \mathcal{T}\cdot(R))}.u’’$ $R$
.
, . , 3
,
$sarrow_{wi(\mathcal{T}^{\dot{\mathrm{t}}}(R)\}}uarrow_{wi(\mathcal{T}^{+1}(R))}u’’arrow_{wi\langle T(R))}^{*}t*+\dot{.}\dot{.}$
, 2 , $s.\prec_{wi(\mathcal{T}^{i+1}\langle R\rangle\rangle}^{*}t$






3 $R_{3}=\{s(x)arrow g(x),$ $g(h(a, x))arrow c,$ $h(x, b)arrow$
$d,$ $aarrow b\}$ . $R_{3}$ .
1. $R_{3}$ ,
$s(h(a, x))arrow_{\neg wi(R_{3})}g(h(a,x))arrow_{wi(R_{3})}c$




1 . $s(h(a, a))$ $c,$ $g(d)$ 2
, 2
32 : ,





, TRS $\mathcal{T}$ ,
. , TRS $R$
, $R\subseteq \mathcal{T}(R)\subseteq \mathcal{T}^{2}(R)\subseteq\cdots$
$\mathcal{T}$
.
4 $R_{4}=\{f(h(x))arrow g(x),$ $g(x)arrow f(x),$ $h(x)arrow$


















$f(_{\frac{h(\cdots h}{i}}(x)\cdots)arrow g(_{\frac{h(\cdots h}{i}}(x)\cdots)$
$(i>1)$








4 $R$ , T$ .
, $s,$ $R$ $n$
$sarrow_{R}tn\Rightarrow$ $n’\leq n$ $s$ wi $\langle$ $\mathcal{T}$ $’(R))$ $t$
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$arrow:arrow R_{4}$ $\vec{\iota\backslash }wi(I\{R_{4}))$ $arrow:\vec{1\mathcal{V}}i(R_{4}$} T\h{
$->:\vec{w}i\{R_{4}\rangle^{\hslash\backslash 01\mathrm{f}\mathrm{f}\mathrm{i}(h(a,a)\rangle}t\backslash \overline{\mathrm{a}}\not\equiv \mathfrak{l}\}\mathrm{g}\urcorner \mathrm{r}\mathrm{f}\mathrm{f}\mathrm{i}--\triangleright\cuparrow\cup\cdots\succ$ :\rightarrow w ( R4’) $t\backslash \cdot\supset \mathrm{H}s\{h(a,a)\rangle\hslash\backslash \grave{1\Rightarrow}\not\equiv 1|\mathrm{g}\urcorner \mathrm{r}\Re$
1:
$n$ .
$n=1$ $sarrow_{wi(R)}t$ , $n’=0$
. $sarrow_{\neg wi(R\}}t$ 1 $sarrow_{wi(R\rangle}t*$
, $n’=0$ .
$n>1$ $sarrow_{R}s^{l}arrow_{R}tn-1$ ,
$n’\leq n-1$ $n’$ ,
$s_{wi(T^{\mathrm{n}’}(R)\rangle}’tf\mathrm{j}:\text{ }l\mathrm{h}^{\mathrm{t}},sarrow^{*}*$
. , $sarrow_{wi(\mathcal{T}^{\mathrm{n}’}(R))}s’$
$t’$ , $\text{ }$ $n’\leq$
$wi\{\mathcal{T}^{n’}\{R\})$
$n-1<n$ . $sarrow$ $s’$$\neg wi\{\mathcal{T}^{\mathrm{n}’}(R))$
, $sarrow\neg wi(\mathcal{T}^{n’}(R)\}s’\prec_{wi(\mathcal{T}^{n’}(R))}^{*}t$
, 2 , $sarrow*$ $t$ ,
$wi(\mathcal{T}^{\mathfrak{n}’}(R))$
, $\mathcal{T}^{n^{t}}(R)$
$uarrow u’arrow u”\neg wi(\mathcal{T}^{\mathfrak{n}’}(R))wi(\mathcal{T}^{n’}(R))$ ,
$sarrow_{wi(\mathcal{T}^{\mathfrak{n}’}(R))}^{*}uarrow_{\neg wi\{\mathcal{T}^{n’}\{R\})}$
$u’arrow_{wi\langle \mathcal{T}^{n’}(R))}u’’arrow_{wi(\mathcal{T}^{\mathfrak{n}’}(R\rangle)}t*$
. , $sarrow^{*}$ $t$ .
$wi\langle \mathcal{T}^{n’}(R))$
, 3 ,
$sarrow_{wi(\mathcal{T}^{\mathfrak{n}’}(R))}uarrow_{wi(\tau(R))}*\neq \mathfrak{n}’+\iota$ ” $arrow_{wi(\mathcal{T}^{\mathfrak{n}’}(R))}t*$
, 2 $n’+1\leq n$ ,
$s\prec_{wi(\tau(R))}t*n’+1$ $\square$
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